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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device comprising a power-on reset circuit, in which a 
change in power-on detection level due to irregularities in 
the threshold of a used element or due to a temperature is 
small. 

SOLUTION: In the semiconductor device, a power-supply 
voltage VCC, supplied from the outside to a memory chip, is 
used as the internal power-supply voltage. The 
semiconductor device is provided with an oscillation circuit 
21, which starts to generate clock pulses, when the internal 
power-supply voltage becomes higher than a first voltage 
VLGC; a boosting circuit 22 which receives the clock pulses 
so as to perform a boosting operation; a reference-voltage 
generation circuit 28 which uses the output voltage of the 
boosting circuit as a power supply so as to generate a 
reference voltage and a voltage detection circuit 26, which 
comprises a comparison circuit used to compare the divided 
voltage of the internal power-supply voltage with the 
reference voltage, while the output voltage of the boosting 

circuit is used as the power supply and by which a first signal POR to become a first logic level 'H' f 
when the internal power-supply voltage is higher than a second voltage Vpo2 is output as a power- 
on reset signal. 
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[0042] z\<Dnmm£f&\Ei$&<Dmtimmsmt, m 

[0 0 4 3] 0 611 lll2 4 , ©VCC8ftl!HlgS23©«fig© 

— eysr^-r. 

[0 0 4 4] Cl©VCC&*Q[e]Sg©#ili!ctt, VCC£#tiJf 
£Jgft*m<4, R5<h, VINT S»ftMt«£U mlfBJgffi 
m=PM. R5(;:ck3VCC©#««J£±VREF Srit^-f^:* 

^7>:/6i<i:, d©^-^T>7'6i©ma(ti!i*7.'f >>^W 

fp-r^NM0Sh^>^7.^QNi:, VINT £»jf£@M£U 
BfJlE:*^7>:/61©fcB;fr#A*J-f >A*-^IhIK62 
i. VCCSridf^ftiH^L. ±tB-0/\*-^(ElSS62©m^ 
^'A^-r-5l/^;l'->>'^63<t< VCC£*jf£Silg<hU ± 
SBlx^;l/->y^63©ffi77^-*©A^chfcC*-A^©y 

t^SftO. WsB/yy- N64©m^«#^A'7-^> 
'J -fey h«^POR£LT0 2<t'©VCC&2O[eIg&23. VINT 
-VCC*g*g|alj&24-^, EI 1 tf'©^ffltH]S£l3T®/8;*n 

[0 0 4 5] C©VCC*iDlHlK©ftfm. VCC^-* 
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U VCC#J?r3£©«ffiVpo2 Ki,±C^-ofcCi:^»L 
T/t"7-^->U-fe«> Hft^tPOR £"H" fT4. fib, m 
fB/t7-^>8fiI^P0RINT*t"L" ©ffite, -OA'-* 
lHlSS65<Dai7 t 7^' , H" ~C$> D , y 7y- K4©ttS;fj{I^T? 
»5/W-t>'Jt-y hfl^POR t>8i«l:"L" <tfc 
5. 

[0 0 4 6] £©VCCtt»l!K«. fflafe#tt©^^» 
*P«ffiVREF £*^7>:/61£tefflLT^-5©T, 

10 [0 0 47] 07H EI 2 ^©VINT-VCC@*S(hISS24© 

[0 0 4 8] £©VINT-VCCg|giag&©*toStt, VCC7 
— - K £ VINT y-F (££fb#«©»tty-K) to IB 
{CD fflNWSh5>^X^QD#8stt;*tt. *©y- Mc/t 
■7-:*>U-fey Fffi-ffPOR ^A^-TS. 

[0 0 4 9] £©VINT-VCC$g*&lEl»&©f&{£H A7- 
:*>'J-fey Fff^POR ^*"H" KftofclMIBJlCVCCy-K 
£ VINT y-K*h7>^^QDKJ:t)fi»-r*. 

[0 0 5 0] 1811 0 2*© VINT U 5 v *25©«J5fc 

20 ©-ens^-r. 

[0 0 5 1 ] C©VINT iJSy^ll VINT y-F 

Sfb^ftc©^y- h*) tvccy- Ki:©M(c. y-r 

K»«!©a«c (#0ra*2fl) ©NM0SH5>v f X5' 
QN*#AL.7tfc©Tfe-5o 

[0 0 5 2] C©VINT U5-7^©»f^tt. VINT tV 
CC©«ffi^— S©MJ^±fC^te.^^ct5tCVINT ©ffl 

VINT tCJ:*h5>^^©»**te<Jl(!:^T**. 
[0 0 5 3 ] 0 9(1 m6^©l/^;;i/->7^63©«fie© 
30 — 0J£jjVr. 

[0 0 5 4] d©U"^;l/v'7^H VINT ^©A^J#^ 

iN^*y- h \z\t> b. y-x^* vssy - f 

NM0SN7>> 7 X^91<i:, VCC7 - H <h±fBNM0S h ^ 
X^91©1- U"f >t©MICV-X • HU-f >W*^igga 
tlfcPM0Sh5>i/y;37 92t > VINT SKiflsfciHtU V 
INT *OA*fll^IN*«A*-r*-f WC-^0B93t, ^ 
©-f >A*-5'lEl8S93©tiJ^m^y-h(CA*b. V- 

^ *» v ss y - k tcSfi* s nfe nmos Vvyv^ut., v 

CCy- K t±IBNM0S h 5 > ^7.^94© H U-t>t<Dm\Z 
40 y-x • KU-f >W*^^anfcPM0Sh7>^X^95i 
*^ittO. ±fB2<B©PM0S by>-JX^92, 95tt-etl^-* 

tiA*'^^- h^vccy- KtSfttsn, ^n-?"n©y 

-htKU-f^jOti'nxttttSnTiJt), -^©PMOSK 
7>vX^95© KK >^<=> VCC^©tB^«^0UT A«ffl 

[0055] BIOS, H 2 ©POR ffi^^^HISS©*)^ 

[0 0 5 6] 01 0£#fiBUfc7jt&, EI2©P0R 

«^4@K©i()f^ (VCC©±#> I^T(c#e>VINT . 
50 PORINL POR ©«j#) Zm.W-t%. 



(7) 



#112 0 0 2-1 00974 



11 

[0 0 5 7] ( 1) ^iimffiVCCA^-y7 , {cSA^n. 

vcovlgc fc&at, ftmwimwsm&HzmttZM 

iAU #ff«HVINT ^(TDVINT 

tftftHg-flPORINWH" left 5. CCDTd OTffl 
fe, «»StijI£f£[5jS#27, S^ttfe£fijc[5]S§2833<fctfVCC 
ttft@&23jWMtttt<!:ft*. VCC*«S SK±#UT|* 
»U"^l/Vpo2 EtlWilii, VCC^tt[E]SS23^nS: 
^LT^7-t>Ut7 hfs^POR £"H" l:t5. d 
CDfa^POR *t"H" feft-5£. 3fiaiHia21©»fP**ffit '0 
U VINT-VCCM*§[hIS§24(CJ:0 VINT 7-KiVCC/ 

CO 0 5 8] (2) VCCtflST-f ±l2i^CDHI 

[0 0 5 9] ±IS»f^tlBUT, VCC#»[hISS23T^-^ 

^;i/Vpo2 tti2 9 (c^L/fe^*^jwyti7-^->U-t:>> 
hlHlSS(Ci:b^TIEffi-e^.-5o £ft. jr^T>~7§\<DW)<fe 
MMiz UT#ElfiV INT I^T^-SCOT. VCC?W£ 
<Tfc^^7>^61ttWif^'r*. &*QI^;PVpo2 H. 20 
max (VLGC . VALG ) <Vpo2 < VCCminrtWc^n 

[0 0 6 0] 0 2CDPOR {I-J§fg£|M18&H /-W- 

*>'J-fey hfS^-POR *£jST*iifcfc:««fiBISRCfc 
StfKSlfMU&VREF fc£ritt-.B. rOTJS^r. HSffSfe 

VCCTttft<VINT 4ffifflLT^4CDT, VCCjWS<T 
-5 i H 5 -5. 
[0 0 6 1 ] IfcAbt, ±i£L;t«fc'3ft0 2COPOR ffi 

«eo#-7u-^A7-^->u-ir<> nan****-*;: 

[0 0 6 2 ] ft 33. ±fEP0R fS^±[Ug§CDm 1 CD§HS£ 
0tJTH 5^ 7CD#m«iift£iS&'=>-f;fca6, VCC>Vpo2 

<Dmmm®mwW)i¥&w±-g-&. vint-vccjsi*® 

K24(CJ;D VINT J- KtVCCy- K*fiiB$-&*«t 5 

£. l^U ^«m^^7t^^^DRAM^SRAM(Dj;3ft^ 40 
tUCMLTH, »JSIeISS21<i:#£ElHlgS22W5J-OD^Stm 
8K «:»*!) U T & * v 7<Dnti WMlzKi b T?i**f>ft 

^©«fc5ft###jaat»LTtt. VINT-VCC^*S 
EIS£24£#B§U VCC>Vpo2 Tt>3Sig[alS&21£WfrU 
l*tt*J;'5fc:LTfc«fcH. dCDif^. ^S(sI8S21ttVCC 
>VLGC &e,tfti:l^Tl^Cilc45. 
[0 0 6 3 ] <P0R «-3»£ig»©Sl2©aa60!l>ei8 
(C^LftVINT iJSy^ll ^Jf— K»IIK©*»©NM 
0Sh7>v 5 7,^^VINT y-K • VCC/-h*W<CifAL 
fcfeOJffifflUfcOt, EI 1 0 (C^Lft^kotC. #JE(hI 50 
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tt*»»ff UT^*fflttVINT /-F • VCCy- KPbKDH 
{ia*i-S(C«fen-5o LtAioT, VCCiWfiK ft-Sxh 
VINT t>SKft9. VCC*«Vpo2 tS«*L«r»l*k:VIN 
T f**Ktt£ft*. 

[0 0 6 4] l^u vint (om^mi£^-t€^t, 

VINT ttt«l!StlfcN7>^^d««[«SftTU*5. 

c©«k'5fta[«*Bis<*fcj&. mi i \zm-r «k 3ft vint 

[0 0 6 5] 01111 08{e^L/tVINT USy^© 

^^j*^-T[Hissm-e^-5o 

[0 0 6 6] CCDVINT >J 5 VINT / — K • V 

SSy-KWC, ^*-K*tt©«» (##JTte3iB) 
CDNMOS h 5 > ^ QN ft ft A L & t> © £ L T ^ -5 . 

[0 0 6 7] 01211 mi lOVINT iJS.y?&mm 

[0 0 6 8] #JI[H]K^»jf^LT^-5W(C. VINT CD 'J 
h«EE*<3 Vtn (Vtntty-f*- K»«t!©NM0S h 5 
>v7.^QNC0r^M«ffi) T— ^(C^fctl-SCOT. VINT 
tfVmz&ftlfT, VINT ^iS5<ftOiS^*-5<hV^^II 
?Wg#ftV>. 

[0 0 6 9] <P0R m^¥£2i®V&<Dm3<DmMM>ffim 

bfePOR i ommm&ZLU-n 2 ©ms 

«Ttt, VLGC <VCC<Vpo2 <0(WttHltK#£ElelK22*t 

<DiH»*i«a*VCC©ttlcfc UTiHifc-f * ' t sb&<*c «t 
a«"J«fcP0R ^i^±Is]gScDm3co|l5fico^ffii'ci^ 
T. ETFfclftiJU-r*. 
[0 0 7 0] B13IJ, II 1 *©P0R mmtSEMlkMt 

[0071] ^cdpor mm&±®mz, m2*&mLx 

Wiib^cPOR ^#^^@g§i:J±^T. VINT-VCCM«S[hJ 
8S24**«K3n. VINT U5<7^25a COfllfigj&WiO, 
VCC^»lEl?S23coai^im^-POR (C^x.TVINT 'J5 7^ 
25a com^ffi^0SCENnA^*|MIES21(D^iitt^cOffi^/ 

f?ihft$ij$?-r§fe*ic<sgffl$fiT33D. ^tomzmv-v 

[0072] 01411 01 3 4"C0VINT 'J 5 y ^25 a 

O«fiecD-^Jft^-f[sIgS0T$. -So 

[0 0 7 3] CCDVINT U3y*H VINT y-h'iV 
SS/- h'iC0W(cjSir[Rc . Rb . Ra &\g.MlzmM2 
ftT2:P©##J*JEEj&«£J5!tSn. ^© 2 OCD^fiJ^JISr 

[0 0 7 4] rco^-g-. — #CD&jfft-eH VINT ft*jf^ 
miliL. SBl<0»fpJft£EiVREF*Jt«-r*JBl©^- 
^7>7*141 i. ^ICO^l CD^-^7>^141 CD*^tj!S$ 
X-T y^ftfflt- 3NM0S h5>vX^QN<t. VINT ftftf^ 
SiltL, WfS^lco^--^7>^141 cotH^^A^f-S 
-f >a'-^[hI8S151 t. VCCftiif^miltU. ±82-f> 
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A*-^0!S151 <DlhtitfAtl-?2>m 1 (DWOlzsyflb 
1 <h. VCCS»f^*Si:L. ±B3» 1 C73U^;U->^^16 

A— ^®!Sl71t. dCO-f >A'-^|HigS171 ©ffi##— 

So 

COO 7 5] £7t, VINT &W)ftnm 

tU 3.2©$HM«EE±:VREF SJttSrt -5% 2 

•y^Sffl-f SNMOS h7>vX^QN<h> VINT £ifjf£«il 
tl. Wtem2ro^--\7>7 P 142 roffi^^'A^tSO 
A*-^0K152 £. VCCSrlftftMlStU _hfS-f >A- 

©m^A^-TS-f >A*-^IeIES172 tfiSttenT^ 

a. 

[0 0 7 6] fUT, Wf2-*C0*iBE©^-> Ky- M9 
roH3*#7U -y7'7D'y7 , [HlSS20ro-tr-7 hA#«*:&0, 
ffi^cD^^Wf >;n'-^ibj8S172 »tB^*t±IB7 U 5; 7" 20 
7O^^IUSS20<Z)'J-fe-y hAftiftD, C©7U y :/7 
n -y 7°[sISS20cDtiJ^<i-^0SCENn^Wf2|gtg[HlSS2 1 cofgjg 

[0 0 7 7 ] dWVlNT 'JSy^tt, *®2IgOia 
l"^lA/intl. Vint2 (Vintl<Vint2) £f^ 0 

[0 0 7 8] Vintl = VREF X (Ra +Rb +Rc ) / 

(Ra +Rb ) 
Vint2=VREF x (Ra +Rb +Rc ) /Ra 
Vintl<tVint20ittt. «*P«£VREF <tffitriRa , R 
b , Rc fCiO&^D. ffiirCRa , Rb . Rc Wgfctfli 30 
©lt£^A£^i:(C=fcDP6T*i*£o 

[0079] 0 1 5 ft, 013 ©POR <f ^^^mSSWifj 

[0 0 8 0] ^(C, 0 1 5 £#H8b 0 1 3 <D?0 
R AJHg£|glK<Z>lMf. (VCCcd±#, PSTSC#c> VINT 

> PORINT, POR SrUJHJ-r&o 

[0 0 8 1 ] «iHaA«ft, VINT iWFUTVINT < 
Vintlt&ofc»-&l£, 0SCENn="H"<!:&9, 38HI5I8&21 

[0 0 8 2 ] VINT >Vint2{C^*t, 0SCENn="L"^7i 40 

VINT <Vintl£ft-5£T?&o. d£>#ik»iffflTtt. V 

T = C (Vint2-Vintl) /I 

<tfc*>. I O«tttt8Sig*fi£lfll!S27fC«l;0PSnr«g-eS. 

-5. 

[0 0 8 3] LfztfiT, 01 3 4"CD%JglHlSS21^^y: 
fC#flElHlgS22tt»^6<KC«)^b, VINT «, VintKV 
INT <Vint2»iiSffl{CiKSSo #ffl§IIS21tt«3B«,fc© 50 
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por {g^m±®&±#<Dmftmm*. i, cam&mm 

[0 0 8 4] £A±©3i^Ttt, VCOVpo2 

ri<, itfrj&bTiPOR (S^4IhI!Sco^ 1 <Z)fU60iJi5 itfSI 
2Wj|»JC7) c t5(C, VCC>Vpo2 (0«^-tt^tg|p]g§21 
<DW)ft&&m$}\Z±lsbTVCC= V INT tfc-S.kSfCbT 
fcck^. Hit. B38«|fc5Sfi|§Itt21S»ifesi***fl.£ 
bT. VINT K#-r*±IE*fl=fcilJAT, VCC**VLGC 

<vcc<v P o2 *»fc-rt^5*fr*jiiniUT i b«k^. 

[0 0 8 5] <^ 2 O^IWi^^iCD/l 7 - t > 
*t»UT"biBfflBieiT»0. £tT.c»£ElEl.«JR«flMl 

-tssg 2 ©^jgo^aitciR-s***^* u k^tww 
[0086] aiett, *mw<n*mftmw.<D% 2 gd^ 

2&cdje*!1K^5¥*#*^ U 0*^11?-;/ 710a 
£«W(C:*:bT^S„ 
[0 0 8 7] ClCD^^EU^y^lOa SU#ILT 
Htra5b^^ ; EU^^7'10iJ;b-<T. VCM3«ktfVREF 

So 

[0 0 8 8] CWi^&l^ffiOB&^&fflTS^'JT 
-fe-y hfi#P0RVDD£"H" \Z-fZ/Vy — *> U -fe -7 hft*§- 
[0 0 8 9] C© < j;5 7SVDDiC*fr-5A" l 7-^->>J-t-y 

[0 0 9 0] <P0R ft^^lelSScD^ 4 <D#IM#IJ>0 1 
7tt. POR {f#^*[fiIg§©m4c7)|ISg0iJCOli/$$^-ro 

[0 0 9 1 ] COPOR #-%^^[Hlg§(±, 0 2£#{ibT 
iWiCL/fcPOR «#*^@tt©*l©*J6«fi|<l:Jt^T. V 
DD&£fl[H8&23a tfiWfcofcjftj&iSfcO, ^(DffittlSIUT 
**©T. 0 2*t|Hj-7f#$r^bT^-5o 

[0092] @18lt 017 4 1 © VDD^0?S23a £ 
ItOttibX^bT^S. 

[0 0 9 3] dCOVDD^lElSSW^ti, 06£#38b 
TWaL&VCCIWlIiaiSfcJt^T. (l) VDDSjgfei^ 
#JTS^> (2) l/^;P->7^63a , yyy-h64a . 
>A*-^65a Oiftf^mzlibTVDD^ie&Stl-S^^ 

[0 0 9 4] £©VDDttttlHlB©»ffsH. VDDOffifix^ 
fiJIS^^-^L-. VDD*»Blf3t©«£EVpo2 ^±(C^£^fc 
Z\£&&5nl,xm2<Drtr>-*>V-ky h-«-^P0RVDD 
Sr"H"i:-rSo fib. MfSA7-^>&*0fI^P0RINT75r 
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L" ©fHtt. -f >;X-^ia»65a ©tB^W'H" T&9> 
7 7y-h64a ©fflflfl^Tfta/^-JJ-VU-fcy Wfll 
^PORVDDfe^ftfJMfC'X" tfc*. 

[0 0 9 5] ;iroVDDt!*D[HlS§te< fiSftSMSCfc^S 
tp«ffcVREF t*^7>^61««fflbT^6©T. 

[0 0 9 6] Ell 911 HI 8COU^JU->7^63a £^ 

[0097] ^(Dwii/yftt., msz&i&Lxmm 

liV DD#{fc*& $ 0 . * ©fl&ttW i; T & * 
COT, H9+tn-«F^*(*LT^*. 

[0 0 9 8] ±fBLfcS5S 2 OilOIlCiS* 

WM^UC;J3tt*l*EEig»*K»UT. ±KP0R flM» 
»£III!S©*4©3l;l«WfclBS>-**. fitMUfcPOR flM^SS 
£[slSS©!g 1 ©*SS«75S^ 3 0||jM!<0fr>rtta»*ji 

[0 0 9 9] £&. ^©Ift^W^fM^EUSrWCt 

[oioo] <por mn9£ik®&z>m5<»mffim>±m 

LfcPOR «-538£ta!l8©a*JfifHTW:, «HttlEatt*a 

<. £ATfc^T«fc'5»CfllJffift««©P0R «#«^IhIBS 

[0101] m 2 0 tt, POR flreX£l9B®ft 5 ©HJg 
0y©fltfi££^-r. 
[0 10 2] d©P0R fs#fg*[HlSS«, 0 2£#BBLT 30 

wsBbfcpOR w^w^iaaofurosatwtifc^T. v 

CC^^0[eISS23, «iftM£l5JclII«S27, g*{l*ft£j&IIIgS28 
*<9»sn. «£E^0SS26a ©^^^FMStlT 

LTH 08t>L<ll@l lfc*l,fciai&ft«e*.tfJ: 

^. 

[0 10 3] tUffiVINT &*D.la]Sg26a tt, 
TsffKRLfcVINT &&@S&26+©jIMlHlSS41;*>*#»g£*l 
fefccDT^D, #JE«IEVINT e*=*U VINT **» "0 
•5fSffi©m/£l-"^UlC&ofcCi£^LTA'7-:*> 
'J -fey Mf^POR ££/5£-f3fc©T&3,, 

[0 10 4] <P0R (I#3fi4lHlJ8©SB 6 ©*JS«>H 2 

IB. por m^&m&n&GvmmmnffimzTP-?. 

[0 10 5] C©P0R @2$#1H 
flfiaUfcPOR ^58*E»©»l«)*J(g«tM:^T» V 
INT «»0»26rt*#lEl3tt22©fflay-K©*jE£ttfc] 
t^J;5l:S13nTV^,S, VINT-VCCJg*&HI!&24#* 
»JEISI!S22©ta*y- KJcattStlT^*^. 

j*@fS27<t:ur'?-r;i/y>iHiB*tffln6nT^*^c. S so 



16 

ip«fe^fiE[slSS28i:LTBGR HSS^ffl^btlT^-S^© 

[01 0 6] bps, ttmzntcmmt, (i) 'j-t-yh 

fUJSlOl . (2) VINT tt«0!S26©ia*<S<»&Rte-r 
* OA*- * HISS 102 . (3) ffifB-f >A*-*I§IS&102 
CO|iiAiM77mSRl7U7^7n7'/ (F/ 
F) Is)SS103 43<kL):il©F/FlEis§i03 ©W:*rti#£5 
f£L. H2+©VINT «»IiIK26©m*fi^k:f«Ar. 
Wffi">^^V>lHl8S27, BGR HH828, VCC«»I3»Z3* 
WLPF (D-/1*7*;i^) 29S:W»-r*«^BCRs 
etn ^ffi^TS-f >/\*-^(e!?§104 . (4) HUB-OA 
-^(HlS§l04 ©ttl^ff^BGRsetn £fifr£B#ffl (*0iJTtt 
t+wsSS) >i5££-ti-<2>iIMIelS§l05 . (5) VCC& 
$0[h]S&23© VCC&*D7 5 ^ W*VCCf lgSBf^lH (*« 
Tttft+usgflO @^-rS7 7^@^lHl!#l06 , 

(6) 7 5-yglSlH]SSl06 ©tti^^i-'tVCCenbimlfHaM 
HISS105 ©WTJffi^BGRenbtfAftU fl^POR £tti7J-r 

»^->kb»io7 . (7) we^->Kia»io7 ©m^fi 

^POR&BMEU-fcy SleJSSlOl ©W*«^L0WVCCn 
*TfS:*->h* HISS 108 *3«tO*Cl©^-> KISI!S108 ©tH7j 
lUtSr&EU VINT-VCC^HS(Hlg§24©$iJfflie^EQVCCn 

«a*r*-r wt— ^ja»io9 . (8) we-r >a*-* 

[USS109 ©ffi^ft^EQVCCntWISVINT &*J[§I8§26©W 
Tlffl©^ >A--^ta»102 ©tB^ffi^ATJf 
HJ8S110 £<££*,!©:*-> KIhISSI 10 ®ffi;tjfcft«E<E 
U fBSE'»21©lW»M^0SCenb*m7J'r4'r 

[0107] 022 li. 1221 ©POR ^I€*IhISS©S) 

[0 10 8] )k\Z, 12 2 2 &&mLfctf*>, m2 1 CDPO 

[0 10 9] <VCCfi«jfi!F> 

( i ) vcc«*©ic*±**oaaic»-r-5B*tt^— a* 

-KiOJI&iCT. VCCtS£pmE^IiISg (<7^;l/V 
>taIgS27, BGR 0K28*(J:) ©-fey h7y^9IHt©B 

«BE^ffiI?§©-fc:<> NTv^iKT^-rttVCCfc^r^Lfc 

[oiio] (2) vcc^i. i vmmizfczt, ftm 
»fj5*HjaM-*rt«. #/ESg?j^<g^-r^fc*(cvcc{c^ 

«*f5Jl<t^a*Hr». C©its6. "J-fey hiassioi 
tC«k ONMOS h 5 >-^Xj' tPMOS h 7 >v*X^©B8ffiT^ 
k^;i/{CVCC^-5*TIC-f >A'-^IhI8S109 ©til 
^{f^EQVCCn^fSttfbS^. V INT-VCC$g*§[Hl&g24£* 
1±T#ffilHJ?S22©tt , 73 y - H €: VCCt^S*-r ■&. 
[0 111] (3) »«P«JE^lHlgS©#Jl«aSVINT «» 
Sf6±*«**r©»!Wtt. 'T>a*-^IhISS104 ©t±S*{I 
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^BGRsetn CI" (BGR 'J -by HI*) (CckOBGR ®g& 
28fc£*'J-fe<y 

[0 112] (4) VINT TWUEU^UKCjgU MfB^ 
>A*-7[eI&104 cotiJ^fi^BGRsetn ^"H" (BGR S»> 

(Cft-DfeSL BGR tslS§28*<£5rt 
sgJg£>STS-5= ^(Ktztb, ffiSEff-JtBGRsetn 
0SS1O5 KA^LTBGR @iS28*«5fe36«lfPfC*4*T<0 
(Sc+ws) Z'&r>rzm. iiiaiHlSS105 iJ»6tyh 
7*:/fS7{g**BGRenbSaj#ait*. 

[0 113] (5) BGR SS)^7^» VCC&2D0SS231C 
<fc 0 VCC l^K&t ~ 7 £HS#i U VCC*^^ l/^;i/<£ 

^ft^VCC f 1 gfl* tB 77 f 5 . £ CO 7 7 i^fl *VCC f 1 g# 7 y 
7®/£1h1S§106 SrfiTffl^VCCenbtfcO. dcOfs^fVCCe 
nbtwffBli^BGRenbfcS^^T-r >A'-7®g8109 ri>e> 
tti^7*fi^EQVCCntcJ;0. VINT (OfcffiSflfikai** 
ttfcC, S^P«ffi^[HlSS©«il$VCC(C«|f3mA-g) e t 

icwirr*. :ntPK, ^->Hiamo7o*>6, ^ 

iWCfll* 3J»a*LT/X7-*>S*l7-r4. 
[0 1 14] fr*3, mfffi7 5'^El«[BlSS106 fi. iKrfBS 

T ffl©«&ga**£^£, VCC$*0[H!SS23<O:t^7>7 
#vint ointaora^tsro-c, 7 5^«^vc 

[0115] <VCCP$T0t> 

(1) VCCttaill)»23C«J:OVCCOStTOSr«l»b. V 
INT ©#ffi*Mtt-f-6. 

[0 116] (2) VCC*«HI8S23»CJ:DVCC**a»U 
TSSW*fflifc:iS:«ai/feft, VINT co#I£ 
£<¥lhU S^«ffi&[H]&co«iii£VCC(C^O 

101 (Cot-3T^^n$tl-&CiT'J-b>y K^ns, 
[0 117] 02 311 02 1^OUty hlalSSlOl CO 

[0 1 18] ifflUt'y Msll&tt. fie*«»J<!:WI*©A7 

[0119] /t7-^>*»u^;i/fi. ^yn-5>*m 

frr-5VCCmin TA^WT, PMOS h y >-7X7 fe b < \t 
NMOS h 5- >77.7cor«gfitSffiV lh<Dm*J5-C&:& £ 1^ 
;U©I.25«8A (VCC = *<J1.4 V) T'Jt7hW5 

[0 12 0] ufflijty M1IK101 C0|gl <0@Wte, 0 
2l(C^UfcP0R M^-3€^(HlS§CO#ffimiEVINT 
«f»tffi^7-T?a<±W*fc»t, #JElsJSS22cOtij77/ 

-Kf:vcc**m-r4«!i»«#*fe«-r*r<fc**. 

MI2<OB«)te, 02 1 C^UfcPOR «-9«*IhIKH*V» 
T. VINT &ffl@»26<&m#«^L0WVINTnCS:?<r>TBG 
R "J-ty Hl-^BGRsetn 5«t5fc«!)l; F/F ElBftlO 
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3 £<£fflbT£D. £COF/F[elg§103 SUtyhfS 
SB3©BWtt, BGR £5t¥U5£fflcOiIM(§]8S 
105 CO(ii^$:ftiJffl)7-5)^<i:T*-5o 
[0 12 1] £©U-fey MeJSSIOI ©Mfit©«e>0*fC 

[0 1 2 2] 02 4 (a) . (b) H, 02 1 <F«3!Jg 
1h)SS2 1 £ «k tf#J£[5]&22c01#J&CO -« £ jR-T. 
[0 12 3] £©»fil3»2U3«fctf»Eigj&22tt, 

[01241025(a), ( b ) H, 0 2 1 *CO#ffi 
@BS22©lil*y-KCVCC*^5«-r-5fc«)<0 VINT- VCC 
8fg|BlB24Q4IJItt«ttj$tte3?r. 

[0125] 025 (a) IC^TV INT- VCC^HSIhISS 
.tt. K U"f > • 7*- hfiIA»8j«Snfc I 7-f 7<ONM0S 

l-7>777 251 OKH>- V-^WVCC;- Ki 

[0 12 6] £C0#5fiElJ. v>7;UTtta&-5^. VCCOT 
20 5i*,±*tDBtcOfiVCCfit, I 7-T7coNM0Sb7>-7X7 
251 IC«tt) VINT ©KMKft^TLI 

5 (VCC=2. IVtLTVINT m. 0 VttTfc&****l 

. 

[0 1 2 7] 02 5 (b) (C^7VINT-VCC^*g[ElK 
«, D7^7cONM0Sh?>7X7252coh*U-1'> • V- 
7W^VCCy-h*t#JEEttl^ (PMPOUT) J- Ft OlHtCft 
i^^n. Ccoh^>vX^242 coy- McflM»EQVCCn* 
-f >A*-7E)B&253 TSeattfcl^MSn*. 

[0 12 8] C<Dffimt, «#EQVCCn<!:1' >A*-70S§ 
so 253 SMiL, ^*->Bf«t>;*:#<fc*a*. VCCy 
-Hi VINT y-Hco^*SB#(CD7-f 7h5>-7X725 

[0129] 026 (i, 02 l^cOVINT ^ttlnISS26cO 

[0 13 0] VINT ttftlslfttt. *£pm)IVREF 

l t i/ n ffi t v c c co u ^ ; i h tL *» ± ifi o m m V 

^V&fet^omVUZtS^T, VINT C01/^;i/5:^J^7-5) 

nt*<»*$n4. tZT\ 02 9 tc^bfe^^coyi 

« [0 1 3 1] COVINT &&0&CJ:£&ttU'^CDtf 

6 o # «PM0S h y y -7X 7 CO MM <0 6 o £ tCftfpTS 
jj*. VINT W*4iSCl/^ (gUMitttVINT = 2.5 

v) (c^tjT^n^ieo^^raiitt^n. 

[0132] 0 2 7 tt, 021 4>c0iiMIaISS (BGR 
«^lHlSS) 105 co^fiicCO-^J^^To 

[0 13 3] BGR «E*t«^Lfcdt&*iJJfe-r**ffiK: 
tt. WfWfiJJttBGR 08S28I*!/- KcO«ff*iJ^co 2 ffl^ 

so tffli, mmmmo*- 7-<tbT«^io w sgsx-s 
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0. VW<n$.*>±tfZ>mg.\3.ms*-?—-C$>Z>Z.t : £: 

[oi3 4} crojiMtHissio5 ©susi-rait-r^sA 

tt, ilM(HlSSl05 rt©^>A*-*lelft75<ftf£L$&#Ta> 
6$C10m s L7WIoTH&t>«£-, -f WN'-^aSSwSj 

[0 13 5] Cro^IiLT, H2 7 t^Ufc«t3C«l 

Kfi. W«OF/FigK103 *<fctf-f WC-^0«|lO4 io 

s§iv<i:PMosh7>> j x^©h*u-r> • v-zzmmmwt 

LT£5*W^:?CP<!;NM0Sh7>vX*© F K > • 

*nvCC*«Ff^fiiR<fr*r:A*©^->Ky- 1-271 * 
J:tf*©«ate*«Sft&-f >A*-iS'272 *i£&sifca 

[0136] 0 2 1 *a>VCC&*n[§!8&23«, BGR 

@»28**i8ft^7UT*»6VCC**»r*"b©"C*0, 2" 

por ^%±m^,<DW,i(Dmmm\z^xm&^mL 

KS. ^OVCC^aileJ!Str«tS^U^JK©@^ffl«2. 

[0 13 7] 0 2 1 4"©BGR OK 

EK) 2812. «*J:0«flE*iBf»fcJI»7>7 r tffit»T 

WbTt>«. E12 1 (c^l^por mm&±mi& 

VCCmin ©ttftSfcMg^fc©©, VCC=2. 3 V 
©tttftC^LT. ISIt<i:L.TVCC=2. 1 V3rt?©»f£fii 
KS:-r*fc«&, VCC&$3J0m'fc#>fr\ VCC=2. OV 30 
T©BGR E»28©»#t«liT*J:t*»a*LV». 
[0138] 02 811 021 4 J «7 7i7'El^lHlSS106 

[0139] c©7 7^a€iHiistt. mzyyvm^K 

Cflg**— *©A*t**fgl©^->Kllltt281 <fc. ^© 
Si ®^>b*lelgS281 ©tH;W*-#©A;>J<t&£Sg2© 
±>h'0S§282 <fc> Cl©^2©:h> K08S282 ©fcti;^* 
A*r*Sl©-f >yt-^lsI»S283 t, tt*l©-f>/t 
-^0S§283 ©«4f£ffi^l$mjIM$it-5ai£|eIi§284 
£> C©«|glHlSS284 ©ffi^-^WA^.i&D. WIS 40 
S?2©±>Fia^282©ffi#;Wt!i;5©A^£&<3. •£© 
m**«W8B*2©^>HlgiB282 ©^©A^t&SSg 
3cd^-> KHIK285 t, WfBjiMlHlSS284 ©ffl*j&t-;2f 
©ATjt&O, mfSS^2©±>h'(HlSS282 ©W^te* 
(r>Ktstti^>J 7IeISS286 <h, C©y 708S286 ©tti^j 

©A* ££585 2 ©-T >A*-*lsI?&287 t^AiTf -5. 
[0 14 0] ^©7 7^@5£®gS©aWtt. VCZ&%a'& 
(CVINT y-H*VCCy-KJCfilS«l*LfcK, VCC& 
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[0141] 

[»9!©3!i*] ±&Ufc£3K:#B91©¥i*fcS*fctS! 

ii«E©^»U^;^iE«lT*0, *fc*D W^W© 

< Tt>«Sl£ffll^ai*P*ffi*4jBJE-r-6 C ttfTS*. 
[0ffl©fiS5*frift9|] 

[0 1 ] *58W©¥*<*«B©a 1 ©Htt©fflHBfc«4 

[M2] mi *©por ^i#%^iH]gs©^ i nmrnrnzyrs 

[0 3] 0 2*©VCC&«M£-fS^glHl8S« #E@K 

[04] 02-fwviNT «Mnan©«iA©-'fl«^'ria 

SS0. 

[05] 0 2*©m«^iEi?s©»^©-0tis:^f m 

SS0. 

[0 6] e 2 vcc«»iir»oD#iriEflD— «*5%-na» 
0. 

[0 7] 02f ©VINT-VCC4g8®»©«j£©-fl£;K 
•Tti]SS0o 

[0 8] 0 2*© VINT U 5 •y;5 7 ©#fB£©-#iJ£^1-[Hl 
ES0. 

[09] 06*©u^;u<>7*©#|j£©— 

0. 

[0 1 0 ] 0 2 ©POR m^fS£I@JS&©lW£^-f 5 
[011] 0 8tC^L/iVINT 'J5 7^ffl««it 

m&0. 

[012] 01 1©VINT U5y^*ffifflbfcP0R ff^ 
fg£l5JgS©m 2 ©*J6«©»f^*7R-r i"f 5 >{ftiLB 

0o 

[013] 01*©POR ft#%£|g|lft©ft3 0!)ftttffl« 

[014] 01 3 4"© VINT 'J5y*©#|j£©--0t|«;S 
TIeI8&0. 

[015] 01 3 ©POR fi^fS40K©i(if^**-r^-f 
[016] *S^©¥*ttgB©£2©$ffi©&»£ffi 

sf^^t'j ©i«^^«is«jic^-r^p v zm. 

[017] POR {I4%^^[HlS§©^4©^iS«5:^T-/P 
y?0. 

(01 8] 01 7 4 3 ©VDD^t5]JS^|x0mUT^-r[Hl 
880. 

[019] 01 8 4>©i/^;v->-7^^^-r[iis§0 o 
[020] por ^4f^^i5]s§(D^5©*sg^j^^-ryn 
■>^0. 
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22 


[@2i] por «-^*feiaBSo!)*6o*ifi0yft*-r^p 


*0o 








[132 2] El 2 1 <7>P0R «-^5S*IUKC0l(ifPv— ^r>X 


21- 






22- 




[02 3 ] 02 1 t©Ut?/ h(Hlg§C0«^cC7)— ^J^^T 


23- 




[MJ£§0 O 


24- 


•VINT-VCC^EhJJS, 


[0 2 4] 0 2 1 ^CO^tilHlK^i^JElHl^CO^CD 


25- 


•VINT U^7^, 


— ^J^^f 0SS0o 


26- 


■VINT ^^DIhISS, 


[02 5] 02 1 *<^#ffi0KOffi^y— KfcVCCft* 


27- 


•SfiitS^^cdlSS, 




28- 




1~(hI£§0o 


29- 


•D-AX7-<M (LPF) , 


[02 6] 02 1^(7) VINT fe^lH8S<^^J5£<^— 


30- 




"T[hIS§0c 


101 


-U-fey Maw. 


[027] 021 tpnmmmffi (bgr jftewjenrcs) <f> 


102 






103 


•••jlJSEJtt. 


[02 8] 02 l*©7 5ifH«lHl»©«J«<3D-«|*3R 


104 




■TEHUH. 


105 




[02 9] f£*<ft/W~;f >Uiry HlE]g§^^-riHJ5S * 


106 





[01] 

vcc 10 



[0 2] 



I i 






























i 3Z 3; 



VINT 



[05] 




12 5] 



L-Kr—ZSI EQVCCn 



53^- 



PMPOUT— I 

(a) 



S 53 T ' 

PMPOUT 1 



24 

252 



(b) 
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[06] ms] [H9] [mil] 




[010] 



[012] 



vcc 




vcc 



POR1NT 



time 




'13] 



[014] 



vcc 



39 



T 



VINT 



30 



1 



VINT 



27 



POR1NT 



IP 



IA 3 



vcc 



OSCENn 



tsrc 

VREF 
POR 



25a 



VINT 

'J 5 7 ^ 



PORINT 25a 

/ 




Hip Flop 



[02 6] 



I PMPOUT 



26 




(14) 
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[HI 5] 



vcc 




vcc 



[117] 



29 



U 30 

T 



VINT 



27 



VINT «jft» 



i5 3 



VDD 



VCC IIVDD 



23a 



25 



VINT 
'J $ y * 



V1NT-VCC 



1 \ 


i 
















ISRC^ 


PORTNT 



































PORVDD^ 



[016] 
vcc 



10a 



14 WE 



PORfe* 
I 



VDD 



VREF 



POR 



1 



13 



12 



8 

ED 























II 8] 




PORVDD 



[02 8] 



VCCtlg 



287 266 



106 



284 28 3 



281 



285 " 



■VCCenb 



[019] [02 0] 




! 21 **>U-* 



(15) 



2002-1 009 



12 1] 



ts. J. 



24 




11 



1 ; 29 



J0< 



RSTn 



VINT 



111 110 
OSCenb o^fcS - 



lowvin tH ~ 
102^^ 



4r— 30 27 



VINT 



1 ? 3 104 1«* 
{Sr|f/f}-{^>q L(^g> 



BQRseln 
104 



VCCfiHED 



Vref 



-23 



VCCenb 
107 



POR 



BQRanb 



EQVCCn 



12 2] 



POR 



OSConb — ^LOWVINTn 



it 



VCCenb EQVCCn 



►BGRenb- 



OSC On/Off 



4 



yinrtift [ h ^r^^ | - 4vcc5F1^ vccsitt [ 



12 4] 



I FAI 




(a) 



FAIa FAIb FAIa FAIb 

(b) 



PMPOUT 




CP—C 



RSTn 



02 7] 
105 



IV 
CN-H 



271 272 



vcc 



12 9] 



.QP 



I — E 291 292 



-R3 



F^-A(##) 5J032 AA05 AC12 AC14 

5J055 AX57 BX41 CX27 EY03 EZ10 
EZ14 EZ20 EZ25 EZ54 FX05 
FX08 FX32 FX37 FX38 CX01 
GX02 GX05 



